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[Title of the Invention] LIQUID CRYSTAL INJECTION METHOD

AND DISPENSER USED THERETO

[Abstract]

[Object] There is provided a method of injecting liquid

crystal into a liquid crystal cell in a short time and with

a reduced loss and a dispenser in a pressurized dropping

type by the introduction of the inert gas, which is capable

of injecting the liquid crystal with a high precision under

the atmospheric pressure or the pressurized atmosphere.

[Solving Means] An liquid crystal cell 1 to which an

injection port 2 for injecting the liquid crystal is

provided at the upper side thereof is set inside a vacuum

chamber 5 maintained at a reduced pressure atmosphere, a

dispenser A which is disposed at the upper side of the

liquid crystal cell 1 in the vacuum chamber 5 and can drop a

predetermined amount of liquid crystal at the controlled

state is used, an driving shaft 21 is operated by the

pressurized inert gas supplied to a driving part B in the

dispenser A, liquid crystal L filled in a liquid storage

part 43 is ejected from a tubule 51 by descending a piston

29 connected to the lower side of the driving shaft 21 by a

pin, and the liquid crystal is drop-injected to a liquid

crystal injection port 3 from the injection port 2 of the

liquid crystal cell 1.
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[Claims]

[Claim 1] A liquid crystal injection method, wherein a

liquid crystal cell in which a liquid crystal injection

portion is formed by sealing end portions of two liquid

crystal substrates with sealing material so that at least

one injection port for injecting liquid crystal is formed is

maintained in a vacuum chamber under a reduced pressure

atmosphere with the injection port faced the upper side, and

the liquid crystal is injected from the injection port

under the vacuum pressure or the atmospheric pressure by

using a dispenser which is disposed at the upper side of the

liquid crystal cell in the vacuum chamber and can eject a

predetermined amount of liquid crystal at a controlled state

by a vertical movement of a piston connected to a driving

shaft driven by the pressurized injection of inert gas.

[Claim 2] A liquid crystal injection method, wherein a

liquid crystal cell in which a liquid crystal injection

portion is formed by sealing end portions of two liquid

crystal substrates with sealing material so that at least

one injection port for injecting liquid crystal is formed

for every upper side and lower side is maintained in a

vacuum chamber under a reduced pressure atmosphere with the

injection port faced the upper side, and

the liquid crystal is simultaneously injected form both
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of the upper and lower side injection ports under the vacuum

pressure or the atmospheric pressure, such that from the

upper side injection port, the liquid crystal is injected by

a dropping method using a dispenser which is disposed at the

upper side of the liquid crystal cell in the vacuum chamber

and can eject a predetermined amount of liquid crystal at a

controlled state by a vertical movement of a piston

connected to a driving shaft driven by the pressurized

injection of inert gas, and from the lower side injection

port, the liquid crystal is injected by a contact method in

which the injection port is contacted with the liquid

crystal contained in a liquid crystal tray disposed at the

lower side of the liquid crystal cell,

[Claim 3] A liquid crystal injection method, wherein a

liquid crystal cell in which a liquid crystal injection

portion is formed by sealing end portions of two liquid

crystal substrates with sealing material so that at least

one injection port for injecting liquid crystal is formed

for every upper side and lower side, a dispenser which is

disposed at the upper side of the liquid crystal cell in the

vacuum chamber and can eject a predetermined amount of

liquid crystal at a controlled state by a vertical movement

of a piston connected to a driving shaft driven by the

pressurized injection of inert gas, and a liquid crystal

tray to which the liquid crystal is filled are disposed at
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different vacuum chambers connected by a gate valve,

respectively,

the dispenser and the liquid crystal tray are moved to

the vacuum chamber in which the liquid crystal cell is

disposed by opening the gate valve after reducing the

pressure of each of the vacuum chamber and at the same time

the upper and lower side injection ports of the liquid

crystal cell are closed by the ascent and descent thereof,

and

each of the vacuum chambers becomes into the

atmospheric pressure and at the same time the liquid crystal

is simultaneously injected from both of the upper and lower

sides by a dropping method from the upper side and by a

contact method from the lower side.

[Claim 4] The liquid crystal injection method according

any one of claims 1 to 3,

wherein the dropping of the predetermined amount of

liquid crystal by the dispenser is performed while being

controlled by an optical sensor disposed at a central

portion between the injection port of the liquid crystal

cell in the vacuum chamber and the tubule disposed at the

front end of the dispenser.

[Claim 5] A dispenser, comprising a liquid storage part

containing liquid crystal to be ejected, a tubule disposed

at the front end of the liquid storage part, a piston for
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dropping the liquid crystal contained the liquid storage

part from the tubule, and a driving shaft connected to the

piston,

wherein the driving shaft is driven by introducing

pressured inert gas, the piston connected to the driving

shaft is vertically moved, and the liquid crystal is dropped

under vacuum or the atmospheric pressure.

[Claim 6] The dispenser according to claim 5, wherein the

shape of the front end of the tubule dropping the liquid

crystal is made of a diverge shape.

[Detailed Description of the Invention]

[0001]

[Technical Field of the Invention]

The present invention relates to a method of injecting

liquid crystal into a liquid crystal cell in the process of

manufacturing a liquid crystal display, and a dispenser used

thereto.

[0002]

[Description of the Related Art]

Conventionally, a contact method is mainly performed

for injecting the liquid crystal into the liquid crystal

cell. The contact method is performed by disposing the

liquid crystal cell obtained by bonding two glass substrate

in which a pattern-shaped transparent electrode, a color
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filter, an alignment film or the like are formed using a

sealing resin so that at least one injection port for

injecting the liquid crystal is formed on a side of the

liquid crystal cell, in a vacuum container in which a liquid

crystal cell tray into which the liquid crystal is filled is

disposed, and by injecting the liquid crystal into the gap

of the liquid crystal cell using a capillary action and a

pressure difference between the inside of the liquid crystal

cell and the vacuum container by reducing the pressure

inside the container and by returning the pressure to the

atmospheric pressure with the injection port of the liquid

crystal cell contacted with the liquid crystal.

[0003]

As the above-described contact method, there is a

dipping method in which the injection port 62 of the liquid

crystal cell 61 is dipped into the liquid crystal 65

contained in a liquid crystal tray and the liquid crystal is

injected thereto as shown in Fig. 6a, a method of injecting

the liquid crystal 65 by dipping about half of the non-woven

fabric or a string-shaped material 67 made by weaving glass

fiber, rayon or the like which does not contaminate the

liquid crystal into a liquid crystal tray 66 to suck the

liquid crystal 65 and by contacting the injection port 62

with the string-shaped material 67 as shown in Fig 6b (refer

to as a yarn method in the present invention) , a method of
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injecting the liquid crystal by forming a shallow concave

portion 72 in a surface of a plate-shaped member 7 0 composed

of stainless or fluoric resin (for example, Teflon), by

pouring the liquid crystal 65 into the shallow concave

portion 72 so that it is swelled due to a surface tension,

and by contacting the injection port 62 with the liquid

crystal 65 as shown in Fig, 6c (refer to as a float method)

or the like.

[0004]

However, in the dipping method among the contact

methods, since the entire end face as well as the injection

port 62 of the liquid crystal cell 61 is dipped, the liquid

crystal, is also attached to the end face. Therefore, there

is problem in that the loss of the liquid crystal is

increased, and the excess liquid crystal attached to the end

face is fallen down and is mixed with the liquid crystal

inside the liquid crystal tray, such that the liquid crystal

is contaminated, whereby the characteristics thereof is

deteriorated.

[0005]

Further, in the yarn method, the liquid crystal

injection port is only contacted with the string-shaped

material sucking the liquid crystal, such that the loss of

the liquid crystal is less compared to the dipping method,

but there is a problem in that the structure of the liquid
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crystal tray becomes complex. Further, in the float method,

since the liquid crystal is poured into the shallow concave

portion of the plate-shaped member and the injection port is

contacted therewith, such that the contact surface between

the liquid crystal and the injection port is small.

Therefore, there is an advantage in that the contamination

or the loss of the liquid crystal is less. However there is

a problem in that the formation of the concave portion of

the plate-shaped member becomes troublesome.

[0006]

To overcome the problem of liquid crystal injection in

the contact method described above, there is known a method

in which the injection port 62 of the liquid crystal cell 61

is made to face upward and the liquid crystal 65 is dropped

and injected from the upper side by a dispenser 68. However,

since most of the conventional dispensers are types of

injecting a fixed amount of liquid from a tubule in the

front end thereof under the atmospheric pressure, there is a

problem in that bubbles are generated inside the dispenser

when the dispenser is used under a reduced pressure, whereby

it becomes difficult to drop the liquid while controlling

the dropped amount of the liquid.

[0007]

In consideration of above-described problems, the

present inventors proposed the dispenser capable of
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extremely reducing the bubbles ejected from the tubule in

the front end together with the liquid crystal and capable

of precisely controlling the ejected amount of the liquid

crystal even under the reduced atmosphere (refer to Japanese

Unexamined Patent Application Publication No. 5-346561) . As

schematically shown in Fig. 1, this dispenser comprises a

driving part 81 disposed at the upper side, a movement

converting part 85 which is located at the lower side of the

driving part 81 and converts the rotational movement of the

driving part 81 into a vertical linear movement, a piston 90

which is disposed at the lower side of the movement

converting part 85 and ejects the liquid by performing a

vertical movement which is transferred by the movement

converting part 85, and a tubule 95 which is disposed at the

lower side of the piston 90 and ejects the liquid contained

in a liquid storage part by the vertical movement of the

piston 90.

[0008]

[Problems to be Solved by the Invention]

However, in the dispenser, the driving part 81 includes

a motor 82 and an output axis 83 thereof, the movement

converting part 85 includes a rotational cylindrical body 86

fixed to the output axis 83, a driven screw member 87

vertically rotating by the rotation of the rotational

cylindrical body 86, and a piston holding member 91
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transferring the vertical movement of the driven screw

member 87 to the piston 90, the piston 90 is moved

vertically by the vertical movement of the driven screw

member 87 and ejects the liquid in the liquid storage part

92 from the tubule 96 of tubule part 95, and a control

device is needed for smoothly operating lots of steps from

the driving of the motor to the discharge of the liquid by

the vertical movement of the piston. Therefore, the

construction of the dispenser becomes complex and the

dispenser is expensive, such that it is impossible to use a

plurality of dispenser in the process of injecting the

liquid crystal.

[0009]

Therefore, the applicant of the present invention more

studied for obtaining the dispenser capable of performing

the dropping injection of the liquid crystal more

effectively and proposed the injection method using the

dispenser capable of ejecting the predetermined amount of

liquid cryistal by inducing an inert gas into the liquid

storage part containing the liquid crystal, instead of the

liquid injection method in which the liquid crystal is

injected by the vertical movement of the piston in the

dispenser.

[0010]

In the above-described method, a vacuum-defearning is
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previously performed for removing gas melted in the liquid

crystal, before the liquid crystal is ejected by using the

pressed inert gas. However, since the highly-pressured

inert gas contacts directly with the liquid crystal during

the time of ejecting the liquid crystal, there is worry in

that the inert gas may be melted into the liquid crystal.

Further, there is a problem in that when the liquid crystal

into which the inert gas is melted is ejected and injected

into the liquid crystal cell, a gap is generated in the

liquid crystal due to the gas, such that is impossible to

keep the characteristics of the liquid crystal.

[0011]

An object of the present invention is to provide the

dispenser capable of dropping the liquid crystal without

causing an effect to the characteristics of the liquid

crystal, even though the liquid crystal contacts with the

inert gas, by performing the vertical movement of the piston

by the pressurized introduction of the inert gas instead of

the conventional complex mechanism and by maintaining the

gas pressure at a low pressure, even though the dropping of

the liquid crystal with respect to the injection port

disposed at the upper side of the liquid crystal cell

depends on the dispenser in a type using the vertical

movement of the piston in the present invention, and a

liquid crystal injection method using the dispenser.
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[0012]

[Means for Solving the Problems]

According to an invention described in claim 1, there

is provided a liquid crystal injection method in which a

liquid crystal cell in which a liquid crystal injection

portion is formed by sealing end portions of two liquid

crystal substrates with sealing material so that at least

one injection port for injecting liquid crystal is formed is

maintained in a vacuum chamber under a reduced pressure

atmosphere with the injection port faced the upper side, and

the liquid crystal is injected from the injection port under

the vacuum pressure or the atmospheric pressure by using a

dispenser which is disposed at the upper side of the liquid

crystal cell in the vacuum chamber and can eject a

predetermined amount of liquid crystal at a controlled state

by a vertical movement of a piston connected to a driving

shaft driven by the pressurized injection of inert gas.

[0013]

According to an invention described in claim 2, there

is provided a liquid crystal injection method, in which a

liquid crystal cell in which a liquid crystal injection

portion is formed by sealing end portions of two liquid

crystal substrates with sealing material so that at least

one injection port for injecting liquid crystal is formed

for every upper side and lower side is maintained in a
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vacuum chamber under a reduced pressure atmosphere with the

injection port faced the upper side, and the liquid crystal

is simultaneously injected form both of the upper and lower

side injection ports under the vacuum pressure or the

atmospheric pressure, such that from the upper side

injection port, the liquid crystal is injected by a dropping

method using a dispenser which is disposed at the upper side

of the liquid crystal cell in the vacuum chamber and can

eject a predetermined amount of liquid crystal at a

controlled state by a vertical movement of a piston

connected to a driving shaft driven by the pressurized

injection of inert gas, and from the lower side injection

port, the liquid crystal is injected by a contact method in

which the injection port is contacted with the liquid

crystal contained in a liquid crystal tray disposed at the

lower side of the liquid crystal cell.

[0014]

According to an invention described in claim 3, there

is provided a liquid crystal injection method, in which a

liquid crystal cell in which a liquid crystal injection

portion is formed by sealing end portions of two liquid

crystal substrates with sealing material so that at least

one injection port for injecting liquid crystal is formed

for every upper side and lower side, a dispenser which is

disposed at the upper side of the liquid crystal cell in the
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vacuum chamber and can eject a predetermined amount of

liquid crystal at a controlled state by a vertical movement

of a piston connected to a driving shaft driven by the

pressurized injection of inert gas, and a liquid crystal

tray to which the liquid crystal is filled are disposed at

different vacuum chambers connected by a gate valve,

respectively, the dispenser and the liquid crystal tray are

moved to the vacuum chamber in which the liquid crystal cell

is disposed by opening the gate valve after reducing the

pressure of each of the vacuum chamber and at the same time

the upper and lower side injection ports of the liquid

crystal cell are closed by the ascent and descent thereof,

and each of the vacuum chambers becomes into the atmospheric

pressure and at the same time the liquid crystal is

simultaneously injected from both of the upper and lower

sides by a dropping method from the upper side and by a

contact method from the lower side.

[0015]

According to an invention described in claim 4, there

is provided the liquid crystal injection method according

any one of claims 1 to 3, in Which the dropping of the

predetermined amount of liquid crystal by the dispenser is

performed while being controlled by an optical sensor

disposed at a central portion between the injection port of

the liquid crystal cell in the vacuum chamber and the tubule
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disposed at the front end of the dispenser,

[0016]

According to an invention describe in claim 5, there is

provided a dispenser comprising a liquid storage part

containing liquid crystal to be ejected, a tubule disposed

at the front end of the liquid storage part, a piston for

dropping the liquid crystal contained the liquid storage

part from the tubule, and a driving shaft connected to the

piston. The driving shaft is driven by introducing

pressured inert gas, the piston connected to the driving

shaft is vertically moved, and the liquid crystal is dropped

under vacuum or the atmospheric pressure. Further,

according to an invention described in claim 6, there is

provided the dispenser according to claim 5, in which the

shape of the front end of the tubule dropping the liquid

crystal is made of a diverge shape.

[0017]

According to the present invention, the driving shaft

is driven by pressurized introduction of the inert gas into

the driving part of the dispenser, and the liquid crystal

filled into the liquid storage part is dropped by the

vertical movement of the piston connected to the driving

shaft. By using the dispenser having the structure

described above, it is possible to easily drop the liquid

crystal through a simple operation. Further, the introduced
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inert gas pressure is low, such that it is possible to the

pure liquid crystal into the liquid crystal cell without

causing an effect to the characteristics of the liquid

crystal, even though the gas contacts with the liquid

crystal

.

[0018]

Further, even the case in which a plurality of

injection ports is provided to the large-sized liquid

crystal cell or the liquid crystal cell whose cell gap is

small, if the front end of the dispenser is made of diverged

tube, it is possible to inject the liquid crystal with a

small dispenser, whereby it is possible to increase the

productivity and to reduce the cost of equipment

significantly.

[0019]

[Embodiments]

The present invention will be described in detail with

reference to the attached drawings. Firstly, the dispenser

according to the present invention will be described. Fig.

1 is a schematic side sectional view of the dispenser A of

the present invention. The dispenser A is comprised of a

driving part B, and external frames C to F covering the

driving part B. In the drawing, a reference numeral 21

designates a driving shaft having a head 22. Further, a

spring receiving part 23 is inserted into the driving shaft
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21. A spring 24 is wound around the driving shaft between

the spring receiving part 23 and a bearing pressing member

25 attached to the lower side of the spring receiving part

23 so that the upper end of the spring 24 is attached to the

spring receiving part 23 and the lower end thereof is fixed

to the bearing pressing member 25.

[0020]

Further, a bearing 26 is fit into the lower end of a

pressing member 25 of the driving shaft 21, and the bottom

surface of the bearing 2 6 is locked with the upper-sided

bellows receiving part 28. A bellows 27 is attached between

the upper-sided bellows receiving part 28 and the lower-

sided bellows receiving part 28' to surround the driving

shaft 21. A reference numeral 29 designates a piston. The

piston has a hollow cylindrical shape to the middle portion

thereof so that the upper side thereof can cover the driving

shaft 21 protruding toward the lower side of the lower-sided

bellows receiving part 28' . The upper peripheral edge of

the piston 29 is abutted on the lower end of the lower-sided

bellows receiving part 28' and a pin 30 is inserted into

penetrated holes formed at the driving shaft 21 and the

piston 29 at the same positions thereof, whereby the piston

is locked.

[0021]

Next, the dispenser A is obtained by surrounding the
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periphery of the driving part B having the above-described

structure with external frames C to F. The procedure

thereof will be described. First, the bearing 26 is

inserted into the cylindrical external frame D which has a

hollow inner space with the size so that the bearing 26 can

be inserted thereto, and the upper side of the bearing 26 is

fixed to the pressing member 25. The lower side of the

bearing 26 protrudes from the lower side of the external

frame D. The inner side of the pressing member 25 is also

made hollow so that the driving shaft 21 can be inserted

thereto.

[0022]

Next, the bellows 27 is attached to the periphery of

the driving shaft 21 to which the upper-sided bellows

receiving part 28 and the lower-sided bellows receiving part

28' are attached with a distance between the upper-sided

bellows receiving part 28 and the lower-sided bellows

receiving part 28', with a small gap maintained between the

driving shaft 21 and the bellows 27. The attachment may be

performed by welding the upper end of the bellows 27 to the

lower edge of the upper-sided bellows receiving part 28, and

by welding the lower end thereof to the upper edge of the

lower-sided bellows receiving part 28'

.

[0023]

In this way, the driving shaft 21 to which the bellows
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27 is attached at the lower periphery thereof is inserted

into the inside of the bearing 26 which is inserted into the

external frame D as described above, and into the inside of

the bearing pressing member 25 which attaches the upper side

of the bearing 26 to the external frame D, from the lower

side of the bearing 26, until the upper side bellows

receiving part 28 is abutted on the lower side edge of the

external frame D.

[0024]

Next, the coil-shaped spring 24 is inserted around the

driving shaft which is inserted so that the upper side

bellows receiving part 28 is inserted into the lower side

edge, and a spring receiving part 23 is put from the upper

side of the driving shaft 21 and is fixed. Then, a head 22

is fixed to the upper end of the driving shaft 21. Further,

the piston 29 is locked with the driving shaft 21 protruded

from the lower side bellows receiving part 28' toward the

lower side thereof.

[0025]

Next, an external frame C, which has a cylindrical

shape whose lower side is opened and which has a flange-

shaped part 31 connected to the outside of the lower side

from a cylindrical side walls 32, is put on the spring 24 to

cover it from the head side 22 of the driving shaft 21, and

the flange-shaped part 31 is abutted on the top surface of
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the external frame D.

[0026]

On the vicinity of the upper side of one of the

cylindrical side walls 32 of the external frame C, an

opening 34 is formed. A connection tube 33 for pipe

arrangement (not shown) at the time of vacuum-exhaustion or

at the time of introducing inert gas is inserted into the

opening 34.

[0027]

Further, screw holes 35 for fixing the screw are formed

at plural places on the flange-shaped part 31 of the

external frame C, and screw holes 35a are formed in the

external frame D at positions corresponding to the screw

holes 35. An 0-ring 36 is attached to the lower side edge

of the flange-shaped part 31 of the external frame C so that

the external frames C and D are air-tightly abutted to each

other.

[0028]

An external frame E is abutted on the lower side of the

external frame D so as to cover about the half of the

bellows 27 attached to the upper side bellows receiving part

28 abutting on the lower side of the bearing 2 6 of the

driving shaft 21. Screw grooves 37 corresponding to the

screw holes 35a of the external frame D are formed in the

external frame E, and screw locking 38 is performed at the
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screw grooves 37 from the screw holes 35 and 35a, such that

the external frames C, D, and E are fixed.

[0029]

Further, an external frame F is attached to the lower

side of the external frame E so as to cover the piston 29

which is connected to the lower side of the driving shaft 21.

The external frame F is so constructed the upper side

thereof is opened, it has a cylindrical shape with a flange-

shaped part 42 continuous from side walls 41 at the outside

thereof, and the lower side of the cylindrical part has a

funnel shape, the inner side thereof having a taper shape,

thereby forming a liquid storage part 43 storing the liquid

crystal and a tube 43a. Further, a tube 44 with a small-

sized inner diameter which is located at the lower side of

the liquid storage part 43a and is continuous therefrom is a

liquid crystal delivery part 44. Further, a reference

numeral 45 designates an opening provided at the side walls

42 of the external frame F, and the opening 45 serves as a

supply port for supplying the liquid crystal L to the liquid

crystal storage part 43 or an exhaust port for exhausting

bubbles in the liquid crystal at the time of using the

dispenser A. The external frame F and E are fixed to the

flange part thereof, respectively, by a clamp (not shown)

fixing. In this way, the lower end of the piston 29 is

located at a position to be immersed in the liquid crystal L
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inside the liquid crystal storage part 43 with the funnel

shape

.

[0030]

A tubule 51 is attached to lower side of the liquid

crystal delivery part 44 of the external frame F. This

tubule 51 is a thin tube made of metal like an injection

needle, and comprises a tubule fixing part 52 at a root

thereof. Further, the tubule 51 is located at the lower

side of the liquid crystal delivery part 44 of the external

frame F by fixing the tubule fixing part 52 to the lower

side of the external frame F. Furthermore, the tubule

fixing part 52 is fixed by screwing a protection barrel 53

to the lower peripheral edge of the external frame F.

[0031]

The operation of the dispenser A having the above-

described construction will be described. First, the liquid

crystal L discharged from the tubule 51 is supplied to the

liquid storage part 43, This supply of the liquid crystal L

is performed, for example, by inserting an injector or the

like into the liquid crystal storage part 43 from the

opening 45 provided at the side walls 41 of the external

frame F. Further, it is possible to insert the injector

before the external frame F is clamp-locked with the

external frame E.

[0032]



H10-282512.doc - 23 -

In this way, after the liquid crystal L is put into the

liquid crystal storage part 43, the inside of the driving

part F is exhausted by a vacuum pump piped to a connection

pipe 33 of the external frame C. At the same time,

defoaming of the liquid L is performed from the opening 45

of the external frame F by a pump arranged inside a vacuum

chamber. And then, when inert gas is introduced into the

driving part B of the dispenser through a pipe line

connected from an inert gas bomb, the gas is pressurized and

reaches the bellows 27 through a gap with the driving shaft

21 of the bearing 26 of the bearing pressing member 25 from

an aperture inside the spring part 24. During this process,

the driving shaft 21 is descended while the spring 24 and

the bellows 27 is extended and contracted, such that the

piston 29 moved together with the driving shaft 21 descends

to the position abutting on a liquid storage tube 43a and

press the liquid crystal L toward the outside, whereby

liquid crystal droplet is ejected from the front end of the

lower side tubule 51.

[0033]

The inner diameter of the liquid crystal storage pipe

43a has a little clearance. However, it has substantially

the same size to the outer diameter of the piston 29.

[0034]

Next, it will be described with respect to the liquid
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crystal injection method of the present invention using the

dispenser A with the above-described structure. Fig. 2 is

an explanatory view of the liquid crystal injection process

illustrating an embodiment of the liquid crystal injection

method of the present invention. Further, the structure of

the dispenser A shown in Fig. 2 is same to the structure

described above with reference to Fig. 1. Thus, the

description of the structure of the dispenser A to be

described later will refer to Fig. 1.

[0035]

In Fig. 2, two substrates are joined by a sealing

material, a liquid crystal cell 1 in which a liquid crystal

injection port 2 is formed at the center of the surface and

a liquid crystal injection port 3 is formed at the inner

side thereof is received in a substrate cassette 4 and is

disposed inside a vacuum chamber 5. Further, the dispenser

A into which the liquid crystal L is put at the liquid

crystal storage part 43 is disposed in the vacuum chamber 5

at a little upper side of the liquid crystal injection port

2 such that the tubule 51 is aligned with the liquid crystal

injection port 2 of the liquid crystal cell 1. Reference

numeral 6 designates a vacuum pump for exhausting the vacuum

chamber 5, V-1 designates an exhaust control valve,

reference numerals 7 and 8 designate a pirani gauge and a

pressure gauge, respectively. Further, ¥-2 and ¥-3
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designate valves for controlling the injection and the

exhaust of the inert gas which is used at the time of

returning the exhausted vacuum chamber 5 into the

atmospheric pressure.

[0036]

On the other hand, the dispenser A disposed inside the

vacuum chamber 5 as described above is connected to a

vertical movement control motor 9 at the upper side thereof,

and is contacted with the liquid crystal injection port 2 by

the vertical movement thereof. Further, a vacuum pump 10

for exhausting the dispenser A and for introducing the inert

gas such as nitrogen gas into the dispenser A, or a pipe

line 11 (not shown) with the inert gas bomb is connected to

the connection tube 33 of the dispenser A. Further, V-s, V-

5, and V-6 designate an exhaust valve, inert gas introducing

tube, and valve for controlling an introduction flow rate of

the inert gas, respectively.

[0037]

An optical sensor 12 is provided between the tubule 51

of the dispenser A inside the vacuum chamber 5 and an

injection port 2 of the liquid crystal cell 1 located at the

lower side of the tubule 51. The optical sensor 12 senses

the liquid crystal droplet from the tubule 51 of the

dispenser A, and the sensed signal is transmitted to a

controller (not shown) connected thereto by an optical fiber.
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Further, each of the control valves described above is

connected to the controller, the opening and closing of each

of the controller valves is automatically performed

according to the dropping signal of the liquid crystal

droplet, and the dropping operation of the liquid crystal

into the liquid crystal injection part 3 is repeated,

whereby the injection of the liquid of the predetermined

amount is performed.

[0038]

Next, a specific example of the liquid crystal

injection according to Fig. 2 will be described. First, the

valve V-1 is opened and the pressure inside the vacuum 5 and

the liquid crystal cell 1 is reduced by the vacuum pump 6.

At the same time, the defoaming of the liquid crystal L

inside the liquid storage part 43 of the dispenser A is

performed from the opening 45. Further, the valve V-4 is

opened and a reduced pressure exhaust is performed with

respect to the driving part B of the dispenser A set inside

the vacuum chamber 5 by the vacuum pump 10. Then, the

valves V--1 and V-4 are closed, the dispenser A is descended

to the vicinity of the injection port 2 of the liquid

crystal cell 1, the inert gas under the pressure of 1.5 to

2.0 kg/cm^ is blown into the inside of the driving part B by

opening the valves V-5 and V-6, and the injection port of

the liquid crystal cell 1 is clogged by the dropped liquid
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crystal L. Then, the valve V-2 is opened to return the

pressure inside the vacuum chamber 5 into the atmospheric

pressure. The gas blown into the driving part B is flows

into the bellows 27 through a gap between the driving shaft

21 and the bearing 2 6 or the bearing pressing member 25 from

the opening of the spring 25. However, the piston 29

connected to the driving shaft 21 by the pin 30 descends,

together with the driving shaft 21. When the piston 29

descends, the lower end of the piston 29 immersed into the

liquid crystal L of the liquid storage part 43 goes into the

tube 43a.

[0039]

Since the inner diameter of the liquid storage tube 43a

is substantially equal to the outer diameter of the piston

as described above, the lower end of the piston 29 is

inserted into the liquid storage tube 43a and the liquid

storage tube 43a becomes into a pressurized state, whereby

it press the liquid crystal L inside the liquid storage tube

43a and liquid crystal droplet is dropped from the lower

side tubule 51.

[0040]

However, when a droplet of the liquid crystal is

dropped into the injection port 2 of the liquid crystal cell

1 from the tubule 51, signal from the optical sensor 12

sensing the droplet is transmitted to the controller, the
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valve V-5 is closed, and the valve V-4 is opened, such that

the inert gas inside the driving part B of the dispenser A

is sucked by the vacuum pump 10. As a result, the spring 24

and bellows 27 inside the driving part B is contracted, such

that the driving shaft 21 ascends and the lower end of the

piston is returned from the entry position of the liquid

storage tube 43a to the position in the liquid storage part

43a before the pressing. When this return signal is

transmitted to the controller, the valve V-4 is closed and

the valve V-5 is opened, whereby the dropping of the liquid

crystal by the introduction of the inert gas. This

operation is automatically repeated, such that the injection

of the liquid crystal with the predetermined amount into the

liquid crystal injection part 3 of the liquid crystal cell 1

is easily performed.

[0041]

Fig. 3 illustrates another embodiment of the liquid

crystal injection method according to the present invention.

The injection ports 2 for injecting the liquid crystal into

the injection part 3 of the liquid crystal cell 1 are

provided at the upper and lower side of the liquid crystal

cell 1. The liquid crystal is injected simultaneously from

the upper and lower side injection ports, such that the

injection of the liquid crystal into the liquid crystal can

be effectively performed in a short time.
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[0042]

In this case, from the upper side injection port 2, the

dropping injection by the dispenser A is performed with a

procedure as described above and, from the lower side

injection port 2, the injection may be performed by the

conventional contact method. Fig. 3 illustrates a float

method in which the liquid crystal L is poured into the

shallow concave portion 14 formed in a surface of a plate-

shaped member 13 composed of stainless or fluoric resin to

be built-up by a surface tension and is contacted with the

injection port,

[0043]

Fig. 4 illustrates a still another embodiment of the

liquid crystal injection method according to the present

invention, and it is different from the Fig. 4 in that the

liquid crystal cell 1 in which the injection ports 2 are

provided at the upper and lower side, the dispenser A for

dropping and injecting the liquid crystal to the upper side

injection port 2, the plate-shaped member 13 which is used

to inject the liquid crystal from the lower side injection

port 2 and into which the liquid crystal L is poured at the

shallow concave portion 14 formed in a surface thereof are

set in different vacuum chambers 5, 5a, and 5b, respectively,

and the vacuum chamber 5 is divided into the liquid crystal

injection chaitODers 5a and 5b and the defoaming chamber.
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[0044]

Further, the vacuum chamber 5a in which the dispenser A

is set, and the vacuum chamber 5b in which the plate-shaped

member 13, of which concave portion formed at the surface

thereof containing the liquid crystal, is formed are

connected to the vacuum chamber 5 through gate valves 15,

First, the pressure of each of the vacuum chambers is

reduced by the vacuum pumps 6 and 6a, and the exhaust and

the defoaming treatment are performed. At the same time,

the exhaust inside the dispenser A is performed. Then, the

gate valve 15 is operated, such that the dispenser A and the

plate-shaped member 13 are moved into the vacuum chamber 5

in which the liquid crystal cell 1 is set, by a vertical

movement motor 9, and they approach the upper and lower side

injection ports 2, respectively. Then, the dispenser A

injects the liquid crystal from the upper side injection

port 2 by performing above-mentioned operation based on Fig.

1. Further, the lower side plate-shaped member 13 is

contacted with the lower side injection port 2 by the

vertical movement control motor 9 and when it is returned

into the atmospheric pressure, it can perform the injection

of the liquid crystal by a pressure difference between the

outside and inside of the liquid crystal cell a capillary

action.

[0045]
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Further, the liquid crystal injection methods shown in

Figs. 3 and 4 are not limited to the case in which the

number of the liquid crystal cell is one. Even though a

plurality of liquid crystal cell is provided, it is possible

to cope with the case by paralleling a plurality of

dispenser A and plate-shaped member 13.

[0046]

Further, as shown in Fig. 5a, in case in which a

plurality of injection ports is provided at the liquid

crystal cell 1, it is possible to perform the liquid crystal

injection by the use of only one dispenser A, by making the

front end of the tubule 51 of the dispenser A into diverged

tubules 51a to correspond to the injection ports 2 and 2' or

by moving the liquid crystal cell 1 or the dispenser A.

Further, in case in which the width of the injection port is

broad as shown in Fig. 5b, it is possible to perform the

dropping of the liquid crystal through entire injection port

2a by making the front end of the tubule into three-way

diverged tubules 51b, such that it is possible to inject the

predetermined amount of liquid crystal in a short time

.

[0047]

In addition, recently, a method of obtaining a

plurality of devices in which a plurality of liquid crystal

cells is formed in one glass substrate has been developed

for the purpose of reducing the cost and increasing the
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productivity of the liquid crystal cell. In case of the two

or more series of cells, if the liquid crystal injection

method and the dispenser A according to the present

invention, it is also possible to inject the liquid crystal

in a short time.

[0048]

The above-described liquid crystal injection method and

the dispenser of the present invention is not limited to the

liquid crystal injection described above in detail, and it

is possible apply to a technical field in which functional

material with low viscosity is injected into a narrow gap

such as several (om.

[0049]

Further, in the above-described invention, it is

described with respect to the case in which inert gas is

used as the pressurizing gas for operating the driving shaft

of the dispenser. However, it is possible to use dry air

and a mixture of the dried air and the inert gas in addition

to the inert gas

.

[0050]

[Effect of the Invention]

As described above, according to the invention

described in claim 1, it is possible to perform the liquid

crystal injection at the low cost by suppressing the loss of

the liquid crystal to the maximum. According to the
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invention described in claims 2 and 3, it is possible to

reduce the liquid crystal injection time and to perform

precisely the liquid crystal injection, in addition to the

above-described effect. Further, when the dispenser

described in claims 5 and 6 is used, since the vertical

movement of the piston in charge of dropping the liquid

crystal is performed by the pressurized introduction of the

inert gas, it is possible to perform the liquid crystal

injection with a cheap facility and precisely. Further,

since it is possible to correspond to the number of the

liquid crystal cell and the size thereof, or the number of

the injection port, which leads to a significant practical

effect.

[Brief Description of the Drawings]

[Fig. 1]

Fig. 1 is a side sectional view of a dispenser

according to the present invention.

[Fig. 2]

Fig. 2 is a schematic diagram of a liquid crystal

injection device illustrating a liquid crystal injection

method according to an embodiment of the present invention.

[Fig. 3]

Fig. 3 is a schematic diagram of the liquid crystal

injection device illustrating the liquid crystal injection

method according to another embodiment of the present
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invention,

[Fig. 4]

Fig. 4 is a schematic diagram of the liquid crystal

injection device illustrating the liquid crystal injection

method according to still another embodiment of the present

invention

•

[Fig. 5]

Fig, 5 is an explanatory view illustrating the shape of

the front end of the tubule of the dispenser and the liquid

crystal injection port.

[Fig. 6]

Figs. 6a to 6d are explanatory views illustrating the

conventional liquid crystal injection method.

[Fig. 7]

Fig. 7 is a schematic view illustrating the

conventional dispenser.

[Reference Numerals]

A: dispenser

B: driving part of dispenser

L: liquid crystal

1: liquid crystal cell

2: liquid crystal injection port

5, 5a, 5b: vacuum chamber

12: optical sensor

21: driving shaft
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24

:

O Jm^X. ^ li

26: hpr^ Ti nrr

27

:

t)pl lows*^ -1- -1- ¥V •J

29

:

niston

30: pxn

33 •

35, 35a: screw hole

37: screw groove

43: liquid crystal

43a: liquid crystal

44: liquid crystal

51: tubule
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